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This study attempts to estimate the non-market value of the environmental performance of a firm using a 
stock price model derived from Rosen’s hedonic price theory. Two different stock market models are 
developed to estimate the model, a basic firm’s stock market model and a modified Capital Assets Pricing 
Model  (CAPM).  The  explanatory  variables  include  risk  factors,  non  risk  stock  characteristics,  and 
corporate  environmental  policy, conduct and performance.  This study  uses  Newsweek’s 2009  Green 
Ranking scores.  The  results show  that  risk  factors, non-risk stock  characteristics,  and  environmental 
scores variables are statistically significant in affecting stock price and equity return. The willingness to 
pay (WTP) are 3¢, 5¢, and 18¢, respectively for the green policy and performance score (GPPS), the 
reputation survey score (RSS), and the green score (GS). The four scores increase return on equity as 
much as 0.06%, 0.38%,  0.40%,  and  2.06%  respectively.  A  one  point  improvement  in  the  three 
environmental scores is associated with an increase in an average firm’s value (market capitalization) of 
$17,840,820, $29,043,195, and $99,576,670 respectively. 
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1.  INTRODUCTION 
The green movement which started in 1930s has recently picked up pace dramatically.  The 
movement of environmentally conscientious consumers changes the way consumers shop. The last three 
Gallup polls, 2000, 2003, and 2008, showed roughly 80% of consumers have made either minor or major 
changes in their shopping and living habits to protect  the environment over the last five years (Jones 
2008). As a consequence, producers responded by producing more environmentally friendly products, 
ranging from biodegradable cups to hybrid or electric cars.  
The movement also gained pace in the financial sector, particularly in consumers’ decision to 
invest their wealth in stocks. The Social Investment Forum (Social 2006) reported that socially 
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responsible investing in the United States has grown from $162 billion in 1995 to $1,685 billion in 2005. 
Among the screens commonly used in selecting investment instruments is the environment screen. 
Several empirical studies have been conducted to investigate the effect of a firm’s environmental 
consciousness on how the public valued the firm’s stock. See Rao (1996), Gupta and Goldar (2005), 
Takeda and Tomozawa (2006), Yamaguchi(2008), and Ragothaman and Carr (2008). In general, these 
studies found significant correlation between firms’ environmental conduct and their stock prices or 
returns.  However, these studies do not attempt to estimate investors’ willingness to pay for firms’ 
environmentally friendly performances.  Moreover, the studies employed event studies in investigating 
the relationship. There are some potential problems in this method, including: sample size, sample 
construction, and the need to control for other difficult-to identify and uncertain factors during the event 
window (McWilliams and Siegel 1997). This study tries to avoid these potential problems by using a 
larger sample size, including the 500 largest publicly traded firms in the United States, instead of “who is 
in—who is out” sampling methods that are common in event study practices.  
In this study, we attempt to identify consumers’ revealed preference in their investment choices. 
Empirically, we examine the effect of firms’ environmental performance to stock prices using Rosen’s 
(1974) hedonic price model. Based on the hedonic price model, we estimate the consumers’ willingness 
to pay stock from firms with certain environmental convictions.   
To measure the firms’ environmental performance, we use Newsweek’s Green Ranking 2009, a 
newly inaugurated environmental performance ranking of the 500 largest U.S. firms. The 500 largest 
firms included in the ranking are based on the firms’ revenue, market capitalization, and number of 
employees. The ranking uses four different types of scores, Green Score (GS)—overall value of the 
proceeding scores, Environmental Impact Scores (EIS), Green Policy and Performance Score (GPPS), 
and Reputation Survey Score (RSS). The highest score for each of the core types is normalized to100 




2.  THEORETICAL FRAMEWORK 
2.1.  Previous studies of environmental performance and the stock market 
   Earlier studies on the effect of environmental performance on stock prices were conducted using a 
short run (snap shot) effect. The analysis mostly employed an event study which evaluated a change in a 
stock price (or any other measure of firm’s performance) after an event occurs, like a report of unethical 
conduct (polluting practices) or the release of an environmental management ranking.  Rao (1996) and 
Rao and Hamilton (1996) use unethical conduct announcements as a proxy for an event. Rao (1996) 
further uses a more specific meaning of unethical conduct; he uses reports of environmental pollution as a 
measure of unethical conduct. Data on announcements of unethical conduct (e.g. pollution) was collected 
from the Wall Street Journal from 1989 to 1993. There were 14 U.S. firms reported during the period. 
Once sample firms were acquired, data on their stock prices are collected for the period of 49 months 
before and after the events. Using an event study, he found that the announcements of environmental 
pollution had a negative effect on the common stock prices of the firms. He shows that firms with poor 
environmental performance were viewed negatively by investors in the stock market. Yamashita, Sen, and 
Roberts (1999) use the release of Fortune’s 1993 environmental conscientiousness ranking as an event to 
evaluate the effects of such an event on stock prices. The results show that the stock market only gave 
weak rewards to firms with environmental conscientiousness. However, firms with the worst 
environmental conscientiousness rankings have lower market performances. 
Using data from India, Gupta and Goldar (2004) conducted an event study to examine the impact 
of environmental rating of large pulp and paper, autos, and chlor alkali firms on their stock prices. The 
data on environmental conduct comes from the Green Rating Project reported by the Delhi-based Center 
for Science Environment (CSE), a non-governmental organization. Using data from 50 firms they found 
that announcements of weak environmental rankings associated with negative abnormal returns of up to 
30%. 4 
 
Takeda and Tomozawa (2006) and Yamaguchi (2008) conducted an event study using data from 
Japan. Both studies use environmental performance based on environmental management rankings 
released by Nihon Keizai Shimbun (Nikkei Newspaper) from 1998 to 2005. Takeda and Tomozawa used 
the top 30 manufacturing firms as the sample for the study. They found conflicting results. The stock 
prices did not respond significantly to the release of the rankings within the three-day event window. 
Even more conflicting is that the stock prices of firms which had their ranking downgraded increased 
significantly, while the firms which experienced their ranking upgraded had their stock prices lowered 
significantly. In the later study Yamaguchi (2008) found that the earlier study by Takeda and Tomozawa 
(2006) which used Japanese stock prices suffered from a heteroskedasticity problem. Therefore, to 
remedy the problem Yamaguchi employed the Generalized Autoregressive Conditional 
Heteroskedasticity (GARCH) model in his event study. The results showed a rebuttal of the earlier study. 
A higher frequency of environmental management rankings had a positive effect on stock prices, and 
lower frequency rankings had a negative effect on stock price. Using different Japanese data on stock 
markets, Nagayama and Takeda (2006) found that news on environmental research and development 
(R&D) had a positive effect on stock prices, while announcements of investment based on environment 
accounting had a negative effect on stock prices.  
Previous studies show that investors do care about a firm’s environmental performance, which 
affects their decision to buy its stock. The investors’ interests are reflected in how much they are willing 
to pay for certain attributes of the firms’ stocks. This may be simply due to the financial repercussions a 
firm may face if it causes environmental destruction. But it may also be related to a change in investor 
preference toward firms that have a green reputation. The studies described earlier in this section, 
however, did not explicitly estimate the value of such willingness to pay. This study therefore aims at 




2.2.  The Hedonic Model for Stock Price 
   Measuring the value of an environmental amenity can be problematic because there is no 
market where one can find a direct signal on how much an environmental amenity is worth. To measure 
this non-market value environmental economists revealed preference approach. One technique in this 
revealed preference valuation is using the hedonic price model (Rosen 1974). 
The hedonic price model was first formally introduced by Rosen (1974) in his seminal paper. The 
model assumes that products are differentiated with unique characteristics. In this model, a consumer 
maximizes utility by choosing a good with a certain attribute and a seller will maximize profit by 
supplying the good with a desired attribute. The equilibrium price therefore represents goods with an 
array of attributes and forms a locus of prices. The slope of the hedonic function with respect to a certain 
characteristic represents the value of willingness to pay for the attribute.  
A key assumption in this estimation method is that prices reflect equilibrium behavior for 
repeated decision-making. Stocks traded in secondary markets change hands with high frequency and are 
often used as a perfect example of a competitive market. Investors make decisions based on available 
information. This repeated decision-making provides strong support that the choices represent equilibrium 
behavior. Second, the large number of publicly traded stocks supports the hedonic assumption of many 
choice bundles available along the attribute spectrums, so that buyers’ decisions reflect marginal 
valuations rather than corner solutions. Also, weak complementarity exists between observed goods and 
environmental quality. At minimum, firm quality measured by possible violations of environmental 
regulation will cause investors to shy away from purchasing the stock, worrying the firm may have to pay 
a hefty fine from the environmental authority. Those three assumptions are all satisfied in the case of 
stock prices. 
The hedonic price model has been used widely in environmental research, such asthe price of 
houses in the presence of environmental degradation. Using this model economists can recover the value 
of an attribute such as “in the proximity of a lake” for a property. In another case, a study estimated the 6 
 
value of clean water. See Leggett and Bockstael (2000), Lansford and Jones (1995). However, the 
application of the hedonic model in examining the relationship between environmental variables and 
stock prices or return has not been explored. This research attempts to explore the application of the 
hedonic price modelin this context. 
 There are similarities between stock market and housing markets. The supplies in both markets 
are fixed, at least in the short run. A firm issues stock in Initial Public Offering (IPO) when they need 
fund to finance their investment. Once stocks are issued the stock will be traded in the secondary market. 
The number of the stocks will remain the same for some time until the firm issues new stocks. The firm 
has an important stake in the value of the stocks because it directly determines its market value. The firm 
now does not have direct control over its stocks. However the firm’s performance will affect the value of 
its stock.  
A stock buyer on the demand side of the market can become a seller once he decides to sell 
hisassets.
2  Adapting a model developed by Pope (2006), we can show this transition. Suppose a stock 
buyer maximizes his utility stock as a function of attributes subject to a budget constraint as defined in 
equation (1) below, 
(1)         
 
                            
where   is a vector of observable attributes of a stock,                 ,   is a composite good,   is 
buyer’s income and P(Q) is the equilibrium price of a stock with attributes  .  Assuming a well-behaved 
utility function,                   , a buyer’s maximum bid for a stock would be implicitly defined by, 
(2)                       
where    represents the optimal chosen quantities of all attributes and    is realized utility from equation 
(1). Implicitly solving equation (2) for B, gives the buyer’s optimal bid function for a stock and it 
represents buyer’s maximum willingness to pay (WTP), 
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(3)                     
  Since there is no IPO in the short run, “sellers” in the short run simply become the stockholders 
who decide to put their stocks for sale. Just like buyers, sellers will try maximize utility subject to the 
budget constraint. A seller “offer” using similar problem as in equation (2) and (3), 
(4)                       
Solving for O from the equation (4) implicitly we can derive the seller’s optimal offer for stock 
and it represents the seller’s willingness to accept (WTA), 
(5)                     
Demand for an asset can increase or decrease depending on available information about the asset. 
This information can include a firm’s risk or non-risk characteristics. This information can be produced 
and controlled by either the firm itself or by third parties. Information related to environmental conduct 
and performance includes carbon emissions, publication of violations of environmental regulations, law 
suits for environmental destruction, and rankings for any environmental worst or best practice, etc.  
In applying Rosen’s model to stock choice, the scheme maintains that a stock traded in the market 
can be represented by a vector of observable attributes,                 . The attributes include risk, 
liquidity, profitability, environmental performance, etc. Early theoretical framework in investing indicated 
that a choice of stock is mainly determined by risk. However, there is evidence that non-risk 
characteristics also affect the choice. See (Brennan, Chordia et al. 1998; Fama and French 2004). 
From the equation (1), the first order condition gives the decomposed price of stock representing 
a bundle of firms’ specific environmental characteristics in the equation, 
(6)                    
where    is the hedonic stock price of firm k,    is an m-length vector of firm     characteristics and    
is an n-length vector of firm     environmental attributes. By estimating    we can derive the implicit 
price of a specific environmental attribute. In the second stage, to estimate underlying demand we need to 
estimate the hedonic stock price,    with respect to characteristics of investors. Unfortunately, such data 8 
 
may not be readily available. The hedonic stock price model,    represents the inverse demand of the 
stock. 
Given the inverse demand   , then we can find implicit price attributed to a specific 
environmental characteristic. This also can be interpreted as the value of investor’s willingness to pay for 
a firm’s stock given a certain environmental attribute. This implicit price can be derived from hedonic 
stock price   , by taking the  derivative with respect to a certain environmental attribute 
   
   
. This 
represents the price of a stock given a certain quality of environmental attribute.  
 
3.  EMPIRICAL MODEL OF HEDONIC MODEL OF STOCK PRICES 
3.1.  Empirical Model 
This study develops two different models to estimate Rosen’s hedonic price model in equation (3): 
the regular inverse demand based on a basic stock market model developed by Johnson and Lambert 
(1965), Wright (2002), and Hall and Lieberman (2010) and a model based on the capital asset pricing 
model (CAPM). See (Brennan, Chordia et al. 1998; Fama and French 2004). Both theories argue that a 
change in stock price is due to a shift in demand for the stock. This study suggests that a firm’s 
environmental policy, conduct and performance affect the demand for a stock. These green indicators 
may measure a firm’s potential assets if its environmental indicator is good or liabilities if its 
environmental indicator is bad. Investors will see the indicators as the sign of a firm’s riskiness in 
investment. A study shows that a firm’s environmental policies affect its level of risk and in turn it affects 
its stock performance (Feldman, Soyka et al. 1996). This explains the stock demand shift for financial 
reasons. 
  A firm’s environmental conduct may not only clean the planet but also increase its bottom line. 
One good example is Hewlett-Packard’s exemplary conduct in recycling 1.7 billion pounds of e-waste in 
2009, earning it the top place in Newsweek’s green ranking of that year. Another example is Marathon’s 
exemplary policy in capturing methane gas as a byproduct of oil drilling instead of igniting it. These 9 
 
examples for investors mean a potential increase in profitability down the road. This expected profit shifts 
the stock demand curve (McGinn 2009). 
  These environmental scores may shift demand via consumer’s utility. This may be difficult to 
measure, but early evidence by the Social Investment Forum (2006) indicates that more investors use the 
social responsibilities screens. Those include using a firm’s environmental characteristic as its screen in 
choosing a stock rather than its return. Whether this means investors will exchange return for its beliefs 
remains to be seen. This phenomenon may be trivial, but this only represents a myriad of cases where non 
financial factors may affect investor’s utility function. 
Model 1: The Inverse Demand Model for stock 
This model was based on a basic model developed by Johnson and Lambert (1965), Levin and 
Wright (2002), and Hall and Lieberman (2010). Figure 1 depicts the market for an individual stock in the 
short run with a perfectly inelastic supply curve and regular downward demand curve. The Capital Asset 
pricing theories maintain that the demand curve is perfectly elastic as depicted in Figure 2. Price 
equilibrium,   , occurs when supply curve   intersects demand curve    at point  . Equilibrium quantity 
will only determine the price since quantity of stock is fixed. A shift in demand to   , whether the 
demand is assumed to be elastic or perfectly elastic, will change the equilibrium price of the stock to   .  
Hall and Lieberman (2010) suggest shift factors which affect the demand include release of new 
information, drop in interest rate, risk, and expectation of all of the factors mentioned. Several studies 
have shown that firm’s environmental performance also becomes a shift factor. See (Rao 1996; 
Nagayama and Takeda 2006; Yamaguchi 2008). 
Based on the simple stock market model, we wish to derive the inverse demand model to estimate 
equation (6), the Rosen’s Hedonic stock price model, 
(7)                                             
where     is stock price of stock  ,    is the constant term,    is the parameter estimate of risk variable for 
stock      ,     is parameter estimate non-risk characteristic   for stock     is the vector of non-risk 10 
 
stock characteristic,    is the firm    parameter estimate of environmental performances,   is the vector of 
environmental performance measures, and   is random disturbance term,            . 
Our null hypothesis is that stock prices are only affected by risk factors, and the effect of other non-
risk firm characteristics and firm environmental conduct do not exist. 
Model 2: The Capital Asset Pricing Model (CAPM) 
  To use the asset pricing model in estimating Rosen’s hedonic price model, we need to redefine 
the meaning of price. Price in the broader sense means the value of a certain good or service. Economists 
have broadened the definition of price from time to time. Similarly, finance theorists define price of an 
investment as a return on investment. From the stock buyer perspective, the return is a benefit it earns 
from buying an asset or stock. From the seller perspective the return is an opportunity cost. 
  In basic finance theory, an investor in deciding to buy assets will always look at the return on the 
assets of its investment. Return on investment   is defined by the equation, 
(8)     
    
           
  
 
where    is price of stock at the end of the time period,   is dividend paid during the time period, and    
is price of stock at the beginning of time period. This study arbitrarily chooses to use September 30, 2009 
price as the beginning price since this is the date when the Newsweek 2009 Green Ranking was 
announced. As the end of the period,   , is December 31, 2009. 
  The early concept of Capital Asset Pricing Model (CAPM) was developed by Sharpe (1964) and 
Lintner (1965). The model assumed that only risk factors affect the return on stock investment. The model 
became the tool in investment decision until some studies showed otherwise in the early 1970s. The 
studies from early 1970s until early 2000s show that not only do risk factors affect return on stock 
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price that the seller willing to sell it for. 




6, etc. also play important role. See (Brennan, Chordia et al. 1998; Fama and French 
2004).   We further argue that the environmental conduct of firms also affect the return on investment as 
indicated by several event studies mentioned earlier. See (Yamashita, Sen et al. 1999; Konar and Cohen 
2001; Ragothaman and Carr 2008).   
Based on the Capital Assets Pricing Model we will estimate equation (6), Rosen’s hedonic price 
model, as the following,  
(9)                                            
where     is stock   return on investment, and the rest of the term are define in equation (7). Our null 
hypothesis is that stock returns are only affected by risk factors, and the effect of other non-risk firm 
characteristics and firm environmental conduct do not exist. 
3.2.  Variable Selection and Their Expected Sign 
To select the variables included as our control variables, we will select variables commonly used in 
estimating stock price or return. We also consider variables that have the fewest missing values to save 
degrees of freedom. Based on prior studies we will learn direction of the relationship of the stock 
characteristics to the stock price or return.  
3.2.1.  The measurement of environmental attributes 
Studies by environmental economists suggest several environmental characteristics that may have 
an effect on stock prices and return on a stock investment. First, measuring environmental conduct looks 
at physical influence on environmental degradation like amount of carbon emission, aggregate amount of 
toxic chemical discharge, and waste disposal (Konar and Cohen 2001; Ragothaman and Carr 2008). 
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the month-end price that corresponds to the period end date (Standard&Poor. "Standard & Poor's Compustat 
Expressfeed."   Retrieved November 2 2010, from http://wrds-web.wharton.upenn.edu/wrds/. This is an annual data 
in a million dollar. 
6 Book-to-market ratio measures the ration of book value of a firm to its market value. Book value is historical value 
of the firm’s. See note 5 for Market value definition. 12 
 
Second, measuring environmental performance looks firms’ unethical conduct like number of lawsuits 
against a firm for environmental misconduct (Konar and Cohen 2001). Finally, measuring environmental 
performance uses ranking in environmental performance of firms (Newsweek 2009). We will use this 
measure in this study, using firms environmental ranking published in Newsweek’s Green Ranking 2009.  
What differentiates Newsweek’s Green Ranking 2009 from other environmental rankings is its 
motivation and the area of ranking. This ranking stresses how a firm makes an effort to become an 
environmentally conscious firm.  A good example to illustrate the role of a firm’s motivation is the case 
of Marathon gas comapany.  Marathon by its nature of business area is considered a heavy weight 
polluter. However, Marathon has invested in technology to capture natural gas, as a by-product,  when oil 
rig pumps the crude oil out from the fields. In contrast, a long-standing practice of oil rigs and operators is 
to burn the natural gas. Because of this effort to capture methane gas, Marathon was ranked number 100 
among the 500 firms  (McGinn 2009).  
This green ranking provides three different areas of ranking measurements and one aggregate 
ranking over the 500 largest firms in the United States  (Newsweek 2009).  First, the Environmental 
Impact Score (EIS) measures the total environmental impact of the firm’s operation. This score is an 
index of over 700 variables. Four major elements that contribute to the EIS include greenhouse gas 
emission, solid waste disposed, water use, and acid rain emissions. All of the measures are normalized 
using the firm’s revenue. The higher the score the better the value of a firm’s environmental conduct (the 
score ranges from 1 to 100). Since this score looks into the severity of the firm operation’s effect on the 
environment, the more severe the impact to the environment the lower the score the firm get. We expect 
that EIS will have positive effect on the value of stock (stock price and return).  
Second, the Green Policy and Performance Score (GPPS) measures an analytical assessment of 
the firms’ environmental policy and performances. The important elements of this score include climate 
change policy and performance, pollution policies and performance, product impacts, environmental 
stewardship and environmental management. The score is maximum 100 score meaning the highest 13 
 
quality of a firm environmental conduct from this perspective. We expect GPPS to have a positive effect 
on the stock value (stock price and return). 
Third, Reputation Survey Score (RSS) is developed using surveys of corporate social 
responsibility to numbers of respondent including professionals, academics, CEOs or high ranking 
officials of all companies which are included in the Newsweek 500 list, and other environmental experts.  
The survey asked respondents to rank the companies as “leaders” or “laggard” in five keys issues related 
to environmental areas including green performance, commitment communications, track record, and 
ambassadors. The value of this score is from 1 to 100, the higher the value the better reputation of a firm. 
We expect that RSS will have a positive effect on the stock value (stock price and return).  
Finally, the Green Score is the overall score among the earlier three scores. All of the three scores 
are normalized to a 100 point scale. The weight of the three scores is 45-45-10 for EIS, GPPS, and RSS 
respectively. This score indicates the ranking of a firm in the green ranking. Ranking 1 firm has the score 
of 100.  We expect that GS will have a positive effect to the stock value (stock price and return). 
3.2.2.  Stock or firms’ characteristics 
It is important to impose control over the firm characteristics which affect stock prices so that we 
can recover the net effect of environmental performance to the stock price. As suggested by Fama and 
French (2003) and Brennan, Chordia et al. (Brennan, Chordia et al. 1998) we will include both risk and 
non-risk stock/firm characteristics.  
The measure of the risk is stock market beta    . Beta coefficient measures co-movement of a 
stock price   relative to the kernel of stock prices of the entire market  .  
(10)             
    
  
   
A value of beta equal to one indicates that the stock tends to move in line with the market as a 
whole. A value of beta greater than one indicates that the stock is an “aggressive” or “strong” stock and 
more risky than the average stock in the market. A value of beta less than one and greater than zero means 14 
 
the stock is less sensitive to the market movement. A “blue chip” stock may have the beta value between 
zero and one, less risky portfolio to keep. If the value is less than zero the stock price moves opposite to 
the market in general. See (Berndt 1991; Chan 1992). We calculated a stock beta value using monthly 
data from 2001 to 2009 on individual stock of 500 largest public firms and Standard and Poor (S&P) 
index as a measure of market price movement.  Earlier studies showed mixed results regarding the effect 
of beta on the return on assets. Some parameter estimates for beta on return are negative and some 
positive, some significant and some is not significant. See (Fama and French 1992; Kothari, Shanken et 
al. 1995; Rogers and Securato 2007). 
Other non-risk variables used in this study include volume of stock traded, dividend yields per 
share, earning per share, and total value of assets. Since we will use dividend yield to calculate return on 
investment, it will not be included as an independent variable when we estimate return on investment. We 
expect that the volume of stock traded has a negative effect on price or return. We expect that dividend 
and earnings per share has a positive effect to stock price or return, and total value of assets as a measure 
of firm size has a positive effect on the stock price. See (Brennan, Chordia et al. 1998; Konar and Cohen 
2001). 
3.2.3.  Controlling Industry Effect 
  Some industries are more profitable investments than others. The result is the return on investment 
will be higher and so the price of stock and its return may be higher than the others. Including these 
dummy variables for industry sectors will mitigate omitted variable problem. There are many studies that 
show the significance of industry sectors to the stock prices model. See Baca, Garbe et al. (2000), 
Cavaglia, Brightman et al.  (2000), and Günsel and Çukur (2007).  
To recover the net effect of the environmental consciousness variables to the stock price this study 
will include dummy variables of industry sector. There are 15 different sectors included in the 500 largest 
companies according to the Newsweek Green Ranking 2009. The sectors include banking and financial 
industries, manufacturing industries, health care industries, pharmaceutical industries, mining industries, 15 
 
high tech industries, etc. We will drop one of industry sector to avoid matrix singularity problem. The 
industry which is left out is Banking and Financial industry, which then becomes the base in the model 
interpretation. 
4.  METHODOLOGY AND DATA 
4.1.  Problem in Estimating the Model 
Estimating the hedonic model potentially encounters several problems. The first potential 
problem is omitted variable bias. This problem may occur because some variables that are not included in 
the model may affect the stock price also are correlated to the variables that are included in the model. In 
this study, the type of industry inherently may affect environmental performances (ranking), e.g. energy 
industry versus financial services industry. To help resolve the problem we include industry dummy 
variables. Also, we will include known variables in finance theory including risk factor, non-risk stock 
characteristics, and industry dummy variables. 
The second problem is multicollinearity on the right hand side variables. This problem is shown 
to exist in the hedonic literature (Leggett and Bockstael 2000). The existence of multicollinearity can 
produce unreliable parameter estimates. A formal test in looking for the sign of multicollinearity is test 
for variance inflation factor (VIF). We perform this test on each model we develop to make sure that the 
multicollinearity is minimized. As benchmark if VIF > 5 we conclude that there is the incidence of high 
multicollinearity problem. Table 1 and 2 show the VIF for each model we calculate.  We estimated 8 
different equations depicted in both Table 1 and 2. From all 8 equations in Table 1, all values of VIF are 
less than 5 except variables that we include the square value of variables. For example, in equation 1of 
Table 1, GS has VIF value of 22.47 because we also include the square of GS.  
The third problem is heteroscedasticity problem. This problem commonly plagues model 
estimation particularly in cross-sectional studies similar to what we are conducting. To find out if there is 
a violation of homoscedasticity we will use Breusch-Pagan test. Our tests indicate that the models we 
developed suffer from heteroscedasticity problem.  We pursue two sets of solution for violation of 16 
 
homoscedasticity assumption. First, we use regression with flexible functional forms. In this case we use 
linear, semi-log, and double log. Since the Breusch-Pagan test still shows the sign of the violation we 
pursue the second solution. Instead of estimation OLS we will use Feasible Generalized Least Square 
(FGLS). See (Cameron and Trivedi 2009). 
Suppose we have a simple OLS model as the following in matrix notation, 
(11)                 
The OLS estimators are efficient given the error terms are zero-mean independent and homoscedastic. If 
for some reason, like heteroskedasticity, the               where        , the OLS estimation is 
biased.  Because of it an efficient estimator can be obtained using OLS based on transformed model,  
(12)                           
where                 so that transformed error                  is homoskedastic. In reality, 
however,   is not known. We need to find a feasible alternative from the data,       Given consistent 
estimate of     we can form              then use this to estimate equation (12). 
(13)                               
From equation (8) we can recover the value of Feasible Generalized Least Square,      , 
(14)                                   
This FGLS method will provide more efficient parameter estimates than Ordinary Least Square can 
provide in the presence of violation of homoscedasticity assumption.  
 
4.2.  The Data 
Data for this study comes from three sources. First, data on environmental performance comes 
from the Newsweek Green Ranking 2009. This report includes the 500 largest firms in the United States 
measured by revenue, market capitalization and number of employees (Newsweek 2009). This report 17 
 
contains firms’ environmental performance (ranking) including green score (GS), environmental impact 
score (EIS), green policy and performance score (GPPS), and reputation survey score (RSS). 
Second, data on stock prices and volume are collected from The Center for Research in Security 
Prices (CRSP) database provided by Wharton Research Data Services (WRDS). From this database we 
collect information on montly stock prices for December and September 2009, and monthly volume of 
stock traded in Decmber 2009. 
Third, data on firm-specific characteristics are collected from Compustat, a database on U.S. 
firms  provided by Wharton Research Data Services (WRDS). From Compustat, we collect data on 
market value or market capitalization
7, earning per share (EPS), dividend per share (DPS), and value of 
firm assets.
8 All of the data are the values recorded by December 31, 2009. 
Out of 500 firms included in Newsweek’s Green Ranking only 462 firms were found in both the 
CRSP and Compustat database. This is due to the missing value in some of the variables we use in the 
model estimation. Therefore, our sample now is 462 firms. Table 3 depicts descriptive statistic for key 
variables.   
The average return on equity is 70% with a wide standard deviation of 228%.  The highest return 
comes from firms in basic the material industry with average return of 138%. Firms in this industry have 
wide distribution of return. For example, PeabodyEnergy group has return ofg 882% while Dupont 
Fabros Technology Inc’s return is -61%. The lowest average return comes from Bank and Insurance 
industry group with an average return of 14%. If we go inside the group their return varies greatly. 
The average value of risk measure, Beta Coeficient, is 1.18. The assets which are considered 
“blue chip” with            are food and beverage, health care, pharmaceutical, transportation & 
aerospace, and utility industries with beta value of 0.61, 0.69, 0.58, 0.97, and 0.74 respectively. The assets 
                                                          
7 Consolidated company-level market value is the sum of all issue-level market values, including trading and non-trading issues. 
Market value for single issue companies is common shares outstanding multiplied by the month-end price that corresponds to the 
period end date (Standard&Poor. "Standard & Poor's Compustat Expressfeed."   Retrieved November 2 2010, from http://wrds-
web.wharton.upenn.edu/wrds/. This is an annual data in a million dollar. 
8 This item represents the total amount of assets measured at fair value. Note: Compustat collects fair values on a recurring basis. Ibid. 
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which are considered to be “aggressive” type with       are banks and insurances, basic materials, media 
travel and leisure, and technology industries with beta value of 1.40, 1.41, 1.65, and 1.59 respectively.  
The average of market value or market cap is $20.7 billion with a large standard deviation of 
$35.2 billion. The lowest market cap from this sample is $202 million and the highest is $322.3 billion of 
Exxon Mobil Corp. The pharmaceutical industry has the highest average market cap of $47.5 billion, and 
the industrial group has the lowest average market cap of $9.2 billion. 
The average stock price among the 500 largest firms is $42.62, however with very large standard 
deviation of $44.09.  On average, firms in the consumer product industry command a price of $60.12. 
Firms in Bank and Insurances have the lowest average price of stock, only $29.73. 
On average the 500 largest firms have a Green Score of 70.49 out of 100 maximum points. Utility 
firms, on average, have the lowest Green Score of 58.11 out of 100 maximum points. The highest average 
score is among firms in the technology industry. Hewlett-Packard is one of the firms which scores the 
highest in Green Score, making HP earns number one in the Green Ranking 2009.  One chief reason for 
HP’s success in gaining the top ranking is its PC-recycling program. The program not only earns it a 
command lead in environmental standing but also its bottom line. Over the past decade HP recycled 1.7 
billion pounds of e-waste, including gold and copper it resells. 
The average environmental impact score is almost 50 out of 100 points. Among the highest three 
scorers are firm in banks and insurance industry, 93.50, consumer products, 84.50, and technology, 66.93. 
Among the lowest three scorers include food and beverage, 9.80, utilities 11.68, and basic material 16.04. 
The next two scores, GPPS and RSS are the lowest score among the scores with overall average 
40.03 and 34.62 respectively out of 100 point possible. They are the worst because all of the scores are 
below 50 for all industry sectors. Among the highest three scores for policy and performance (GPPS) are 
pharmaceutical industry, averages 48.57, technology sector, averages 45.78, and retail industry, averages 
44.19. Among the lowest GPPS are healthcare industry averages 23.97, transportation and aerospace 
industry, averages 33.59, and oil and gas, averages 33.59. For the reputation (RSS) the highest average 19 
 
scorers are financial service industry averages 41.04, technology averages 40.33, and general industry 
averages 37.81. 
 
5.  THE ESTIMATION OF HEDONIC MODEL OF STOCK PRICE AND RETURN 
In this section we will report the results with several notes. We will present the result of 
estimation of the two models we proposed. Model 1: Inverse Demand of Stock Market is presented in 
Table 4, and Model 2: Capital Asset Pricing Model (CAPM) is presented in Table 5. In each of the 
models we present four different functional forms, linear, semi-log, double log, and double log with 
FGLS. To avoid the singularity matrix problem regarding the environmental performance variable, e.g. 
GS, EIS, GPPS, and RSS, we separate their inclusion as independent variable in the model. Since Green 
Score (GS) is the linear combination of the other three scores therefore we include only GS in one model, 
and the other three scores, e.g. EIS, GPPS, and RSS, in the other model.  
See Table 4 and 5 for the complete result of regression analysis. The overall goodness of fit to the 
model shows mixed results. First, the accuracy of the model shown by the F-statistic indicates the models 
are efficient, all models are significant at 10% level of significance or above. However, the coefficient of 
determination shows the value of R-Square between 20% - 40%.  That means only 20%-40% of variation 
in dependent variables are explained by the variation of the variables in the right hand side of the 
equations. In the case of second model of CAPM the problem is even worse; the coefficients of 
determination are only 10% to 15%.  This problem of low coefficient of variation is common in cross-
sectional studies, especially when observations are few.  Second, the tests of the models show that 
multicollinearity are not present in the models indicated by low Variance Inflation Factor (VIF) of the 
variables in the right hand side of the equations. See Table 1 and 2. Third, the violation of 
homoscedasticity present in all models after the first step remedy was conducted by using flexible 
functional forms, e.g. linear, semi-log, and double-log functional form. The Breusch-Pagan / Cook-
Weisberg test indicates that all three models show level of significance at 10% or higher. To remedy this 20 
 
problem we use Feasible Generalized Least Square (FGLS) in recovering non-biased parameter estimates. 
The rest of discussion will only discuss the result of FGLS estimation. 
The result of EIS contradicts the expected result that the parameter estimate is negative. After 
checking the plot of residual to the natural log of EIS we found possible non linear relationship so we 
added square of EIS. The results are not significant for the first model, but significant for the second 
model see Table 4 column (8’) and Table 5 column (8’). 
5.1.  The Effect of Firm/Stock Characteristics to Its Stock Prices and Return 
To capture the net effect of a firm’s green ranking to the firm’s stock price and return we control 
the model using known variables in stock market models, e.g. the risk factor and non-risk factors. For the 
risk factor we use market beta coefficient, and for non-risk factors we use the volume of stock traded, the 
value of total assets, the earning per share, the dividend per share, and the industry dummy variables. The 
rest of this section reports the results of the control variables. The complete results are reported in Table 4 
and Table 5 attached. The first report will discuss the result of control variables of The Hedonic Price 
Model 1: The Inverse Demand of Stock Model, and the second report will discuss The Hedonic Price 
Model 2: The Capital Assets Price Model (CAPM). 
The Hedonic Price Model 1: The Inverse Demand of Stock Model 
  Refer to Table 4 column (7) and (8’). Column (7) depicts the FGLS estimation of stock price 
model which only includes the natural log of Green Score (GS) as environmental performance measure, 
while column (8) includes natural log of EIS, GPPS, and RSS as environmental performance measure. 
These two models are using double-log functional forms. The parameter estimates are an approximation 
of the elasticity value. All control variables except three dummy variables are significant at level of 
confidence of 10% or higher. It is not surprising if the risk factor is one of the two strongest factors 
affecting the stock price. The parameter estimates of beta are -1.376 and -1.264, meaning if a risk factor 
increases by1% the stock price decreases by 1.376% and 1.264%, ceteris paribus. The other variable is the 
dividend per share with parameter estimate of 1.345 and 1.208, meaning if dividend per share increase by 21 
 
1% stock price increases by 1.345% and 1.208%, ceteris paribus. Both the risk and the dividend per share 
are elastic. 
To control the inherent effect of industry characteristics this study includes dummy variables for 
industries of the firms. Some stocks in certain industries are inherently more profitable for investors to 
invest in than other stocks in different industries. Consequently, the price of such stock will be higher. To 
recover the net effect of green ranking such inherent effect needs to be controlled. There are 15 different 
industries included in this study; we omitted the bank and insurance dummy variable to avoid perfect 
multicollinearity.  Among those 15 industries, there are three industries which have no significant 
different than the base (the bank and insurance) in affecting to the stock prices. All of the industry sectors 
are stronger in affecting the stock price than the bank and insurance industry. The three strongest 
industries include the Oil and Gas with 0.823 and 0.765 higher, the Transportation and Aerospace with 
0.696 and 0.716 higher, and the Health Care industry with 0.655 and 0.687 higher than the Bank and 
Insurance industry effect to the stock price. 
The Hedonic Price Model 2: The Capital Assets Pricing Model (CAPM) 
  See Table 5 column (7) and (8’). Column (7) depicts the FGLS estimation of the CAPM which 
only includes the natural log of Green Score (GS) as environmental performance measure, while column 
(8) includes natural log of EIS, GPPS, and RSS as environmental performance measures. These two 
models are using double-log functional forms. The parameter estimates are approximation of the elasticity 
value. All risk factor (beta), firm characteristics, and six industry dummy variables are significant. The 
risk factor, however,  is marginally significant in determining the return on investment in stock with 
elasticity of -0.232 and -0.255, meaning that each time the risk factor elevated by 1% the return will drop 
by about a quarter percent. This might look counter intuitive. However, it does make sense if we look at 
the definition of beta values that the “blue chip” associated with low but tested stocks has beta value 
between zero and one; while more aggressive stock associated with high return has beta value of greater 22 
 
than one. The distribution of stock in this sample is less than half of the sample, 233 out of 490 stocks,  
are “blue-chip” type of stocks. 
  Only six industry sectors have significant different effects to the return than the base (the bank 
and insurance industry), e.g. the media, travel, and leisure sector, the oil and gas sector, the technology 
sector, the transportation sector, and utility sector. 
5.2.  The effect of Firm’s Green Ranking to its Stock Prices and Return 
The Hedonic Price Model 1: The Inverse Demand of Stock Model 
  Refer to Table 4 column (7) and (8’). All of green score measurements, except the EIS, are 
significant at a level of significance of 10% or higher as factor affecting stock price. Those include the 
GPPS, RSS, and the grand score of GS. The variable Green score (GS) stand alone in the equation since 
GS are the combined value of the other three scores to avoid perfect multicollinearity problem. 
The intriguing part is the effect of environmental impact score (E I S) on stock prices which is 
significant and has a negative sign. Since the Newsweek publication of the Green Raking does not explain 
in detail the nature of the scores
9, it is a challenge to find the argument of this negative sign of 
relationship between the EIS and stock prices. Referring to the definition given in the green ranking 
publication of Newsweek (2009)
10 and the statistic descriptives in Table 3, we conclude the score of EIS 
measures how a firm’s conduct in mitigating environmental degradation. Therefore the higher the EIS is 
the better their conduct in reducing their impact in degrading the environment. After checking the plot of 
residual and EIS we suspect of non-linear relationship.  So we added its square term. Unfortunately, the 
variable EIS and its square are not significant. See Table 4 column (8’). 
The second measure of green ranking is green policy and performance score (GPPS). This 
variable also has significant and positive effect to the stock prices. This result shows that sound 
                                                          
9 The technical detail explanation of the score is not available for public. The Newsweek Green Ranking 2009 apart 
from the regular subscription of Newsweek Magazine. The Green Ranking we use in this study itself is part of the 
Newsweek’s November 2009 issue 
10 EIS includes greenhouse gas emission, water use, solid waste disposed, and acid rain emission. It measures how 
firm mitigate the degradation it may cause. 23 
 
environmental management policies directly affect the stock prices. This policy measures firms’ 
investment on policies on climate change, pollution, product impacts, and environmental stewardships.  
Feldman, et al. (1996) found significant indirect relationship between environmental policy and stock 
process. They found that firms’ investment on environmental management and policy will reduce firms’ 
risk value and lower risk values associated with higher stock prices. 
The third green variable which has a significant effect on the stock prices is Environmental 
Survey Score (RSS). The effect is quadratic relationship. The effect of RSS follows the inverse parabola 
function with the minimum value occur at the value of RSS of 14. That means as the lowe1 score of RSS, 
between1 to 14, RSS has a negative effect to the stock price but as the RSS reaches higher than 14 the 
higher the score the higher the price of the stocks. This score indicates a firm’s reputation in 
environmental conduct including performance, commitment, communication, track record, and 
ambassadors. The score was given by CEOs, sector environmental specialist, and other participants.  
The grand ranking score, Green Score (GS), has a significant to the stock prices. The relationship 
is not a linear but a quadratic relationship. The parameter estimates are -0.686 for the GS and 0.138 for 
the GS
2, meaning the effect of the Green Score follow the inverse parabola. The minimum point of the 
parabola occur at the value of GS of 12, meaning that as the value increases from 0 to 12 the higher the 
GS will lower the price of stock, but as the score reach above 12 the higher the score will make the stock 
prices higher. 
The Hedonic Price Model 2: The Capital Assets Pricing Model (CAPM) 
  Refer to Table 5 column (7) and (8’). All environmental variables are significant affecting the 
return on equity at a level of significance of 10% or higher. Those include the effect of EIS, GPPS, RSS, 
and GS. The variable Green score (GS) stands alone in the CAPM equation since GS are the combine 
value of the other three scores. 
  The highest effect to the return on investment among environmental variables comes from the 
Reputation Survey Score (RSS), e.g. 0.038. The second highest comes from EIS with quadratic 24 
 
relationship. The parameter estimates are -0.090 for the EIS and 0.013 for the EIS
2. The lowest point of 
the inverse parabola occurs at EIS of 30 point. At EIS less than 30 the higher the score leads to the lower 
the return, but at EIS greater than 30 the higher the score lead to the higher the return on equity. The 
GPPS has parameter estimate of 0.036. Finally, the grand score, the GS has the parameter estimate of non 
linear with parameter estimate of -0.508 for GS and 0.083 for the GS
2.  The affect of GS follows the 
inverse parabola function with the minimum value occur at the value of GS of 3. That means as the lowe1 
score of GS, between1-3, GS has negative effect to the return on investment but as the GS reaches higher 
than 3 the higher the score the higher the return on investment. 
5.3.  The Willingness to Pay for a stock with Green Attributes 
 
All four different rankings published in the Newsweek Green Ranking 2009 used in this hedonic 
stock price model are statistically significant at p < 0.1 except the effect of EIS to the stock price. The 
four Green Rankings use normalized score system ranging from 1 to 100 points.  For the Green Score 
(GS), Environmental Impact Score (E I S), Green Policy and Performance Score (GPPS), and Reputation 
Survey Score (RSS) the higher the score the higher the stock price and the stock return it becomes. The 
results of hedonic model estimation show the investor’s willingness to pay for a stock given a specific 
firm’s environmental attributes. Since the models were estimated using double log function the parameter 
estimate indicate the elasticity of the environmental attributes to the stock price and stock return. The 
following is the summary of the value of the willingness to pay (WTP) for both models for each four 
environmental attributes. 
See Table 6 for reference. An investor’s willing to pay (WTP) is 3 cents higher to a stock if its 
policy and performance on environment (GPPS) improves by one point (in 100 points score).  A firm’s 
reputation being environmentally friendly (measured by RSS score) will put a premium of 5 cents for 
each one point increases in reputation score (RSS) out of a 100 point possible. Finally, if a firm improves 
its overall ranking, indicated by improvement of the green score, for each one point increase in the score 25 
 
consumer willing to pay (WTP) 18 cents more to the stock. This is the most significant value of WTP 
related to the stock price in this study.  
The second model’s WTP is what investors are most interested in when choosing a portfolio. It 
shows the value of return on investment
11 for each four environmental attributes.  An investor will earn 
additional 0.06% of return on their equity if the firm’s environmental impact score increase by 1 unit 
score. This is indicated by one point out of 100 point increase in a firm EIS score. An investor will earn 
additional 0.38% of return on their investment if the firm’s environmental policies and performances 
(GPPS) improve by one point in 100 point score. An investor return will increase its return on equity by 
0.40% if the firm’s reputation on environmental conduct (RSS) increases by one point in 100 point score. 
Finally, investors will earn additional 2.06% on their return on equity if the firm overall environmental 
score (GS) improves by one point in 100 point score. 
5.4.  It pays to be Green: A Firm’s Value and An Investor’s Portfolio Return 
How much will good environmental conduct and performance benefit the firm in term of the firm’s 
value? On average, the amount of market capitalization by December 31, 2009 was $20,754,879,000.00 
and the average of stock prices was $42.62. See Table 3. That means the total shares, including preferred 
stock, common stock, and any other stocks issued by December 31, 2009 were about 486,975,105 stocks. 
If the average firm made an improvement of its environmental conducts and performances measurement, 
GPPS, RSS, and GS by 1%, the value of the firm or the market capitalization will increase by 
$17,840,820, $29,043,195, and $99,576,670. See Table 6. 
Also, how much the improvement of environmental conduct and performance will benefit the firm’s 
stock buyers (investors)? On average in December 2009 investors trade a typical firm’s stocks about 
1,528,313 stocks per month with average price of $42.62, they invested on average $65,136,700 each firm 
per month with the average rate of return about 70% or $45.728.870. Suppose the firm improves its green 
                                                          
11 This is return on investment of the 500 largest US publicly traded firm from September to December, 2009  26 
 
scores by 1% in EIS, GPPS, RSS, and GS then investor will earn additional return of $35,887.00, 
$246,504.00, $262,910.00, and $1,341,364.00 respectively.  
6.  CONCLUSION 
     This study attempts to find out if investor preference in buying stocks is affected by firms’ green 
characteristics. Using Rosen’s (1976) hedonic model we estimate how a firm’s environmentally friendly 
attributes affect its stock prices. The firm’s green attributes are measured using Newsweek Green 
Ranking 2009 which include Green Score (GS), Environmental Impact Score (EIS.), Green Policy and 
Performance Score (GPPS), and Environmental Survey Score (ESS). Beside green variables, we include 
control variables including the firm’s/stock’s risk and non-risk characteristics and industry dummy 
variables. Based on the hedonic model then we can calculate (recover) the investor willingness to pay a 
stock price with a certain environmental characteristic. 
We found that all known variables affecting stock prices and return (CAPM) are significant and 
in addition we found that environmental conduct and performance also are significant except the 
Environmental Impact Score (Baca, Garbe et al.). All known variables affecting return on equity (CAPM) 
are significant and in addition we found that environmental conduct and performance are also significant. 
These findings will add a new addition to the arrays of studies in the Capital Assets Pricing Model 
(CAPM). More importantly, this exploratory study provides a new application of Rosen hedonic pricing 
model in the stock market application. 
Practically, this study provides information both for the investors and firms to make cost and 
benefit analysis. A firm can recover the expected return, measured in its increase of market capitalization, 
for example, on investing money to improve its environmental conducts and performances. An investor 
can benefit to find out how much additional return it can get to buy a stock from a firm which has better 
environmental conduct and performance.   
For the future study, the availability of information on investor’s characteristic will provide a 
complete analysis of the hedonic price model as suggested by Rosen for the second stage analysis. A new 27 
 
set of Newsweek Green Ranking if available will further provide better estimate of the model. In practical 
application, the model we developed will further help a firm in conducting a cost-benefit analysis of 
environmental conduct and performance if the cost associated with such an improvement is available.  
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Variance Inflation Factor (VIF) for Testing Multicollinearity of Independent Variables of Model 1 (See Table 4) 
 
Note: EPS is earning per share; gs is newsweek green score; eis is environmental impact score; gpps is green program and policy score; rss is 
reputation survey score; lvol is the natural log of quantity of stock traded; and the rest of variables are dummy variable for industry code
Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF
GS 22.47 EIS 2.92 GS 22.47 EIS 2.92 Ln GS Sqrsq 12.72 Ln EIS 3.16 Ln GS Sqrsq 12.69 lrsssq 25.15
Retail 1.83 Utilities 2.84 gssq 22.41 Utilities 2.84 Ln GS  11.7 Utilities 3.16 Ln GS  11.66 lrss 24.22
Assets 1.82 BasicMater~s 2.08 Utilities 2.01 BasicMater~s 2.08 Retail 2.05 BasicMater~s 2.09 Utilities 2.05 Ln EIS 3.21
Industrial~s 1.68 OilandGas 2.03 Retail 1.83 OilandGas 2.03 Utilities 2.04 Retail 2.08 Retail 1.98 Utilities 2.52
MediaTrave~e 1.64 Assets 1.85 Assets 1.82 Assets 1.85 Ln Assets 1.93 Ln Assets 1.98 Technology 1.95 BasicMater~s 2.13
HealthCare 1.64 Retail 1.85 Technology 1.79 Retail 1.85 Industrial~s 1.88 OilandGas 1.91 Ln Assets 1.87 Retail 2.06
OilandGas 1.63 FoodandBev~e 1.85 Industrial~s 1.68 FoodandBev~e 1.85 OilandGas 1.86 Industrial~s 1.9 Industrial~s 1.83 Technology 1.99
vol 1.53 Industrial~s 1.8 MediaTrave~e 1.64 Industrial~s 1.8 MediaTrave~e 1.78 FoodandBev~e 1.86 OilandGas 1.82 Ln Assets 1.95
BasicMater~s 1.53 Technology 1.79 HealthCare 1.64 Technology 1.79 Technology 1.74 lvol 1.85 MediaTrave~e 1.81 FoodandBev~e 1.95
beta 1.52 GeneralInd~s 1.71 OilandGas 1.63 GeneralInd~s 1.71 lvol 1.71 MediaTrave~e 1.83 FinancialS~s 1.73 OilandGas 1.9
FinancialS~s 1.49 MediaTrave~e 1.7 vol 1.53 MediaTrave~e 1.7 HealthCare 1.71 HealthCare 1.75 lvol 1.71 lvol 1.89
GeneralInd~s 1.44 HealthCare 1.68 BasicMater~s 1.53 HealthCare 1.68 BasicMater~s 1.67 Technology 1.75 HealthCare 1.65 MediaTrave~e 1.89
Pharmaceut~s 1.36 vol 1.55 beta 1.52 vol 1.55 GeneralInd~s 1.54 GeneralInd~s 1.64 BasicMater~s 1.63 Industrial~s 1.87
FoodandBev~e 1.34 beta 1.53 FinancialS~s 1.49 beta 1.53 lbeta 1.53 lbeta 1.54 GeneralInd~s 1.51 FinancialS~s 1.74
ConsumerPr~s 1.34 FinancialS~s 1.52 GeneralInd~s 1.44 FinancialS~s 1.52 FinancialS~s 1.48 FinancialS~s 1.5 lbeta 1.51 HealthCare 1.7
Transporta~e 1.33 ConsumerPr~s 1.47 Pharmaceut~s 1.36 ConsumerPr~s 1.47 ConsumerPr~s 1.41 ConsumerPr~s 1.44 ConsumerPr~s 1.38 GeneralInd~s 1.65
EPS 1.28 gpps 1.45 FoodandBev~e 1.34 gpps 1.45 FoodandBev~e 1.38 Pharmaceut~s 1.39 FoodandBev~e 1.37 lbeta 1.51
Dividend 1.09 Pharmaceut~s 1.41 ConsumerPr~s 1.34 Pharmaceut~s 1.41 Transporta~e 1.36 Transporta~e 1.36 Transporta~e 1.36 ConsumerPr~s 1.47
rss 1.38 Transporta~e 1.33 rss 1.38 Pharmaceut~s 1.36 lrss 1.3 Pharmaceut~s 1.34 Pharmaceut~s 1.41
Transporta~e 1.37 EPS 1.28 Transporta~e 1.37 Ln Dividend 1.19 lgpps 1.26 lLn Dividend 1.18 Transporta~e 1.37
EPS 1.28 Dividend 1.09 EPS 1.28 Ln EPS 1.18 Ln Dividend 1.2 Ln EPS 1.17 lgpps 1.3
Dividend 1.1 Dividend 1.1 Ln EPS 1.18 lLn Dividend 1.2
Ln EPS 1.18











Variance Inflation Factor (VIF) for Testing Multicollinearity of Independent Variables of Model 2: CAPM  (See Table 5) 
 
Note: EPS is earning per share; gs is newsweek green score; eis is environmental impact score; gpps is green program and policy score; rss is 
reputation survey score; lvol is the natural log of quantity of stock traded; and the rest of variables are dummy variable for industry code
Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF Variable VIF
gs 22.32 eis 2.93 gs 22.32 eis 2.93 lgssq 12.68 leis 3.13 lgssq 14.11 Ln eis 3.39
gssq 22.21 Utilities 2.82 gssq 22.21 Utilities 2.82 lgs 11.69 Utilities 3.11 lgs 13.31 Utilities 2.96
Utilities 2 BasicMater~s 2.1 Utilities 2 BasicMater~s 2.1 Retail 2.06 Retail 2.11 Retail 2.09 BasicMater~s 2.25
Retail 1.83 OilandGas 1.96 Retail 1.83 OilandGas 1.96 Utilities 2.01 BasicMater~s 2.1 Industrial~s 1.95 OilandGas 2.18
Assets 1.82 FoodandBev~e 1.87 Assets 1.82 FoodandBev~e 1.87 Ln Assets 1.96 Ln Assets 2 Technology 1.91 FoodandBev~e 2.1
Technology 1.75 Assets 1.86 Technology 1.75 Assets 1.86 Industrial~s 1.89 Industrial~s 1.91 Ln Assets 1.84 Retail 2.09
Industrial~s 1.7 Retail 1.86 Industrial~s 1.7 Retail 1.86 OilandGas 1.79 FoodandBev~e 1.88 OilandGas 1.77 Technology 2.09
MediaTrave~e 1.62 Industrial~s 1.81 MediaTrave~e 1.62 Industrial~s 1.81 MediaTrave~e 1.74 OilandGas 1.84 Utilities 1.7 Ln Assets 2
OilandGas 1.6 Technology 1.74 OilandGas 1.6 Technology 1.74 Technology 1.7 lvol 1.83 lvol 1.7 Industrial~s 1.94
HealthCare 1.59 GeneralInd~s 1.72 HealthCare 1.59 GeneralInd~s 1.72 lvol 1.69 MediaTrave~e 1.79 MediaTrave~e 1.66 lvol 1.87
BasicMater~s 1.54 MediaTrave~e 1.67 BasicMater~s 1.54 MediaTrave~e 1.67 BasicMater~s 1.68 Technology 1.71 GeneralInd~s 1.65 GeneralInd~s 1.84
vol 1.53 HealthCare 1.63 vol 1.53 HealthCare 1.63 HealthCare 1.63 HealthCare 1.68 BasicMater~s 1.52 MediaTrave~e 1.65
beta 1.51 vol 1.55 beta 1.51 vol 1.55 GeneralInd~s 1.55 GeneralInd~s 1.65 HealthCare 1.5 FinancialS~s 1.61
FinancialS~s 1.5 FinancialS~s 1.54 FinancialS~s 1.5 FinancialS~s 1.54 Ln beta 1.5 Ln beta 1.51 Ln beta 1.5 HealthCare 1.58
GeneralInd~s 1.45 beta 1.52 GeneralInd~s 1.45 beta 1.52 FinancialS~s 1.49 FinancialS~s 1.51 FinancialS~s 1.49 Transporta~e 1.55
Pharmaceut~s 1.37 ConsumerPr~s 1.48 Pharmaceut~s 1.37 ConsumerPr~s 1.48 ConsumerPr~s 1.43 ConsumerPr~s 1.45 ConsumerPr~s 1.43 Ln beta 1.53
FoodandBev~e 1.35 gpps 1.44 FoodandBev~e 1.35 gpps 1.44 FoodandBev~e 1.39 Pharmaceut~s 1.4 FoodandBev~e 1.43 ConsumerPr~s 1.41
ConsumerPr~s 1.34 Pharmaceut~s 1.42 ConsumerPr~s 1.34 Pharmaceut~s 1.42 Transporta~e 1.36 Transporta~e 1.36 Pharmaceut~s 1.41 Pharmaceut~s 1.39
Transporta~e 1.33 Transporta~e 1.38 Transporta~e 1.33 Transporta~e 1.38 Pharmaceut~s 1.36 lrss 1.3 Transporta~e 1.39 lrss 1.36
EPS 1.27 rss 1.37 EPS 1.27 rss 1.37 Ln EPS 1.18 lgpps 1.27 Ln EPS 1.17 lgpps 1.3
EPS 1.27 EPS 1.27 Ln EPS 1.18 Ln EPS 1.2
Mean VIF 3.63 1.76 3.63 1.76 2.69 1.8 2.83 1.87
Double-Log FGLS




Descriptive Statistic of Key Variables  
Financial Data: US Publicly Traded Firms, December 31, 2009 
Environmental Variable: September 30, 2009 
 
Note: 
avg = average value; sd = standard deviation; GS = green score; EIS = Environmental Impact Score; GPSP = Green Policy and Performance 
Score; RSS = Reputation Survey Score; VOL=Volume of stock traded; EPS=Earning per Share; DPS=Dividend per Share; obs=number of 
observation 
 
   
Avg sd Avg sd Avg sd Avg sd avg sd avg sd avg sd avg sd avg sd avg sd avg sd avg sd
Banks and Insurance 0.14 1.09 1.40 1.11 25,810.02 39,989.69 29.73 15.21 73.19 6.18 93.5 8.34 40.32 14.97 32.35 10.31 6,422,199 22,438,563 -0.9 14.89 0.66 0.56 143,508 226,900 36
Basic Material 1.38 2.80 1.41 0.62 11,339.04 9,867.38 45.39 20.46 65.27 16.45 16.04 14.33 41.08 16.17 37.02 9.26 923,970 1,405,487 1.11 3.59 0.73 0.6 607 1,041 25
Financial Services 0.39 1.28 1.13 0.67 15,356.87 28,915.16 38.84 22.63 73.09 7.85 33.32 15.82 42.24 19.24 41.04 17.42 1,128,541 2,520,498 1.55 2.18 0.79 0.78 1,426 5,512 26
Consumer Products 1.31 4.13 1.27 0.59 19,524.94 19,169.16 60.12 74.69 73.82 6.08 84.5 13.38 42.26 14.73 32.76 9.57 925,513 703,962 2.87 4.73 0.95 1.11 52,288 126,768 29
Foodand Beverages 0.60 1.28 0.61 0.43 19,248.37 22,400.31 41.61 20.94 64.85 10.95 9.83 4.65 43.97 18.88 27.64 9.41 694,333 762,215 2.55 1.63 1.17 1.04 1,182 2,175 18
General Industry 0.77 2.29 1.29 0.60 13,013.34 31,447.49 36.04 16.57 71.84 7.24 32.27 20.09 42.26 15.18 37.81 16.55 814,314 2,503,136 1.6 1.58 0.66 0.61 3,246 12,923 27
Health Care 0.60 1.09 0.69 0.29 13,797.34 9,853.04 50.03 18.68 66.67 5.95 67.62 17.28 23.97 16.14 31.6 5.69 640,705 781,888 3.37 1.89 0.22 0.37 3,947 7,488 26
Industrials Goods 0.78 1.39 1.35 0.59 9,246.16 8,091.05 45.29 22.06 70.95 5.9 50.8 23.03 36.75 15.08 33.26 7.35 366,589 266,563 1.63 2.89 0.61 0.5 736 2,511 41
Media, Travel, Leisure 0.34 1.68 1.65 1.07 19,252.98 27,449.69 38.37 69.46 72.07 8.77 51.62 25.1 39.92 23.49 35.98 15.09 1,329,160 1,313,517 1.01 2.26 1.58 5.18 827 1,252 37
Oil and Gas 1.14 1.96 1.03 0.36 34,874.47 61,755.24 49.23 25.93 69 3.92 30.96 8.31 33.58 10.16 33 6.96 1,279,636 1,339,128 1.14 3.44 0.97 1.48 393 689 31
Pharmaceuticals 0.67 1.17 0.58 0.53 47,549.74 54,578.87 42.44 16.85 75.52 11.02 50.06 9.65 48.57 24.75 34.03 21.04 2,161,397 3,053,285 2.43 1.64 0.51 0.76 4,920 9,570 15
Retail 0.34 1.40 1.10 0.64 16,328.57 30,469.32 37.56 26.7 73.94 5.23 63.32 7.74 44.19 12.52 30.95 16.56 1,022,207 839,663 2.09 1.81 0.32 0.31 701 1,335 48
Technology 1.04 4.38 1.59 0.58 40,147.48 59,106.45 45.59 93.15 75.6 11.35 66.93 15.92 45.78 26.41 40.33 18.4 2,833,941 2,779,260 1.41 3.74 0.31 0.53 5,615 9,276 46
Transportations-
Aerospace 1.27 2.10 0.97 0.40 22,256.01 17,061.83 55.81 19.23 69.62 5.72 50.78 17.13 33.59 15.32 31.55 12.82 521,471 273,143 3.62 2.1 1.2 0.52 605 883 20
Utilities 0.31 0.94 0.74 0.55 10,610.04 7,495.28 33.93 14.72 58.11 14.58 11.68 14.14 39.49 13.88 36.71 8.45 478,322 306,595 2.86 3.54 1.38 0.74 1,988 2,110 37
Total 0.70 2.28 1.18 0.73 20,754.88 35,219.73 42.62 44.09 70.49 10.1 49.99 28.84 40.03 18.22 34.62 13.43 1,528,313 6,562,750 1.76 5.06 0.78 1.66 17,004 82,636 462
Beta Value Return RSS GPPS EIS GS Stock Price Market Value VOL EP S DPS ASSET
Obs. Industry Sector33 
 
Table 4 
Hedonic Model of Stock Price  
Newsweek’s Green Ranking of 500 Largest U.S. Firms, 2009 
 
Note:   * p < 0.10; ** This Feasible Generalized Least Square (FGLS) uses double natural log model; *** 
Using the original value of industry sectors dummy in all models, not the natural log linear values 
 
   
Dependent Variable: Stock Price
Independent Variables: (1) (2) (3) (4) (5) (6) (7) (8) (8')
Environmental Performances:
Green Score (GS) -0.007 -0.012 -0.586 * -0.686 *
Square of green score 0.001 0.000 0.114 * 0.138 *
Environmental Impact Score (EIS) -0.065 -0.001 -0.063 -0.089 * -0.045
The Square of EIS -0.008
Green Policy & Performance Score (GPPS) 0.093 0.002 0.082 * 0.100 * 0.086 *
Reputation Survey Score (RSS) -0.008 0.0002 0.055 -0.565 * -0.434 *
The Square of RSS 0.103 * 0.082 *
Risk Firms/Stock Characteristics:
Beta Coeficient -1.971 -2.043 -0.100 * -0.101 * -1.290 * -1.293 * -1.376 * -1.216 * -1.264 *
Non- Risk Firms/Stock Characteristics:
 Volume of Stock Traded -1.05E-06 * -1.05E-06 * -3.29E-08 * -3.27E-08 * -0.280 * -0.292 * -0.302 * -0.325 * -0.324 *
 Value of Assets 0.0001 0.0001 * 2.17E-06 * 2.20E-06 * 0.077 * 0.081 * 0.084 * 0.087 * 0.086 *
Earning per Share (EPS) 3.021 * 3.017 * 0.035 * 0.035 * 0.299 0.276 0.519 * 0.486 * -0.044
Divident per Share 4.434 * 4.444 * 0.080 * 0.080 * 1.809 * 1.762 * 1.345 * 1.259 * 1.208 *
Industry Sectors :***
Banks and Insurance Base Base Base Base Base Base Base Base Base
Basic Material 16.252 11.642 0.542 * 0.498 * 0.627 * 0.505 * 0.635 * 0.427 * 0.458 *
Financial Services 21.469 * 22.366 * 0.329 * 0.339 * 0.305 * 0.287 * 0.297 * 0.225 * 0.517 *
Consumer Products 4.628 3.281 0.241 * 0.228 * 0.472 * 0.496 * 0.482 * 0.504 * 0.229 *
Foodand Beverages 5.228 0.016 0.334 * 0.267 0.384 * 0.223 0.413 * 0.170 0.202
General Industry 3.132 0.464 0.256 0.226 0.241 * 0.177 0.237 * 0.107 0.126
Health Care 14.503 14.877 0.579 * 0.581 * 0.686 * 0.714 * 0.655 * 0.680 * 0.687 *
Industrials Goods 13.849 12.592 0.542 * 0.529 * 0.564 * 0.545 * 0.550 * 0.498 * 0.512 *
Media, Travel, Leisure 5.884 5.244 0.023 0.021 0.215 * 0.254 * 0.220 * 0.238 * 0.247 *
Oil and Gas 19.627 * 17.061 0.587 * 0.555 * 0.804 * 0.764 * 0.823 * 0.752 * 0.765 *
Pharmaceuticals 9.892 8.148 0.462 * 0.457 * 0.642 * 0.655 * 0.617 * 0.559 * 0.572 *
Retail 6.722 6.067 0.293 * 0.288 * 0.538 * 0.557 * 0.518 * 0.494 * 0.510 *
Technology 19.152 * 19.163 * 0.185 0.198 * 0.426 * 0.450 * 0.414 * 0.404 * 0.411 *
Transportations-Aerospace 15.178 14.232 0.605 * 0.593 * 0.678 * 0.679 * 0.696 * 0.687 * 0.716 *
Utilities -4.144 -9.712 0.115 0.045 0.071 -0.163671 0.102 -0.227 -0.185 *
_cons 21.629 28.014 * 3.451 * 3.174 * 4.211 * 3.92804 * 4.758 * 5.348 * 7.796 *
Number of Observation 419 419 419 419 419 419 419 419 419
R-Square 20.72% 20.86% 35.02% 34.96% 40.64% 41.15% 40.15% 41.24% 39.89%
F-Statistic 4.940 * 4.750 * 10.190 * 9.680 * 12.940 * 12.59 * 12.680 * 12.050 * 10.890 *
Breusch-Pagan / Cook-Weisberg test  847.48 * 913.77 * 130.37 * 271.62 86.85 83.97 N/A N/A N/A
Linear Semi-Log Double-Log FGLS**34 
 
Table 5 
Hedonic Model of CAPM 
Newsweek’s Green Ranking of 500 Largest U.S. Firms, 2009 
 
Note:   * p < 0.10; **p<15;*** This Feasible Generalized Least Square (FGLS) uses double natural log 
model; *** *Using the original value of industry sectors dummy in all models, not the log linear of the 
dummy values 
Dependent Variable: Return on Stock
Independent Variables: (1) (2) (3) (4) (5) (6) (7) (8) (8')
Environmental Performances:
Green Score (GS) -0.136 * -0.010 * -0.425 * -0.508 *
The Square of green score 0.001 * 0.000 * 0.066 * 0.083 *
Environmental Impact Score (EIS) -0.00038 -0.0001 -0.023 * -0.036 * -0.090 *
The Square of EIS 0.013 *
Green Policy & Performance Score (GPPS) 0.00498 0.0005 0.019 * 0.028 * 0.036 *
Reputation Survey Score (RSS) 0.00844 0.0004 0.025 0.041 * 0.038 *
The Square of RSS
Risk Firms/Stock Characteristics:
Beta Coeficient -0.095 -9.75E-02 -0.010 -1.08E-02 -0.207 * -0.205 -0.232 * -0.275 * -0.235 **
Non- Risk Firms/Stock Characteristics:
 Volume of Stock Traded -3.40E-08 * -3.40E-08 * -2.65E-09 * 0.000 * -0.036 * -0.039 * -0.046 * -0.054 * -0.052 *
 Value of Assets 1.76E-06 1.86E-06 1.23E-07 0.000 0.008 * 0.009 * 0.011 * 0.015 * 0.012 *
Earning per Share (EPS) 0.099 * 0.100 * 0.006 * 0.006 * 0.114 * 0.108 0.171 * 0.141 * 0.136 *
Industry Sectors:****
Banks and Insurance Base Base Base Base Base Base Base Base Base
Basic Material 0.418 0.496 0.042 0.044 0.046 0.022 0.040 0.016 0.047
Financial Services -0.038 -0.024 0.007 0.010 0.028 0.037 0.033 0.047 0.035
Consumer Products -0.117 -0.160 0.001 -0.003 0.009 0.003 0.011 -0.002 0.016
Foodand Beverages 0.079 0.031 0.018 0.008 0.038 -0.017 0.028 -0.055 0.003
General Industry 0.165 0.082 0.013 0.005 0.012 -0.009 0.015 -0.017 0.021
Health Care -0.017 -0.040 0.012 0.011 0.023 0.030 0.029 0.044 0.049
Industrials Goods 0.294 0.261 0.035 0.032 0.036 0.030 0.035 0.029 0.043
Media, Travel, Leisure -0.048 -0.049 -0.001 -0.001 0.027 0.037 0.049 0.065 * 0.076 *
Oil and Gas 0.818 0.723 0.073 * 0.063 0.095 * 0.078 * 0.114 * 0.095 * 0.129 *
Pharmaceuticals -0.019 0.094 0.013 0.019 0.043 0.051 0.040 0.046 0.065
Retail -0.223 -0.216 -0.013 -0.014 0.013 0.023 0.016 0.032 0.032
Technology 0.612 0.696 0.034 0.041 0.074 * 0.083 * 0.090 * 0.118 * 0.116 *
Transportations-Aerospace 0.661 0.637 0.064 0.061 0.081 * 0.081 * 0.082 * 0.094 * 0.103 *
Utilities -0.435 -0.412 -0.024 * -0.028 0.003 -0.079 * 0.001 -0.125 * -0.066 *
_cons 4.488 0.016 2.634 * 2.315 * 3.335 * 2.721 * 3.279 * 2.852 * 2.750 *
Number of Observation 410 410 410 410 410 410 409 408 408
R-Square 12.27% 10.62% 13.44% 11.40% 15.55% 12.46% 13.89% 14.76% 14.64%
F-Statistic 2.72 * 2.20 3.02 * 2.38 * 3.58 * 2.63 * 3.13 * 3.18 * 3.000 *
Breusch-Pagan / Cook-Weisberg test  676.85 * 685.94 * 143.24 * 142.53 * 202.42 * 210.84 *  N/A  N/A  N/A




The Value of Willingness to Pay (WTP) 
Firms’ Environmental Conducts and Performances 
 
Note:            
        
   
                                                 
   
       EIS           GPPS            RSS       GS
Price of Stock N/A $0.03 $0.05 $0.18
Return on Equity 0.06% 0.29% 0.40% 2.06%




The Value of Improvement in Environmental Conducts and Performances 




   
EIS           GPPS            RSS       GS
Additional Market Cap  N/A $17,840,820 $29,043,195 $99,576,670
(Average per firm = $20,754,879,000.00)
Additional Return $35,887 $246,504 $262,910 $1,341,364
(Average per month/firm = $65,136,700) 













Market for a Typical Stock with Infinitely Elastic Demand Curve 
 
Source: Modified from Johnson and Lambert (1965), Levin and Wright (2002), and Hall and Lieberman (2010) 
A 
B 